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SB (54) Title: CURJIENT DRIVE CIRCUIT AND DISPLAY COMPRISING THE SAME, PIXEL CIRCUIT, AND DRTVE METHOD 

5 (54) *&mto®K*if*ti&mi*it*ti*&WL* axons* stifi3H»»a 

(57) Abstract: A display including a 

Vdd current drive circuit capable of supplying 

^= Iw a desired current to a light-emitting 

■ 1 | element in each pixel stably and accurately 

— ~* 0 I irrespective of the characteristic variations 

1 of active elements in the pixel, thereby 

V/ OJLED providing a high-definition image. Each 

SCflllB pixel is composed ofa receiving transistor 

(TFT3) for receiving a signal current (Iw) 
from a data line (data) when a scanning 
line (scanA) is selected, a converting 
transistor (TFT1) for converting the 
r YF~[2* current level of the received signal current 

(Iw) to a voltage level and holding the 
voltage level, and a driving transistor 
(TFT J) for allowing a drive current having 
a current level corresponding to the held 
jfr voltage level to flow through light-emitting 

^ element (OLED). The converting thin film 

transistor (TFT1) generates the converted 

voltage level at its gate by allowing the signal current (Iw) through its channel, and a capacitor (C) holds the voltage level at the gate 
of the transistor (TFT1). The transistor (TFT2) allows the drive current having a current level corresponding to the voltage level 
held by the capacitor (C) to flow through the light-emitting element (OLED). 
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j^y- h7 >^X^©-ST*5li h 7 >v^^^> ETFTFT t 

x^^^t-rtiMx.li^¥8 - 2 3 4 6 8 8^«i:«^nr*ft), 
#©*«0K*H 1 fc**. B*li8*3l{?OLED, *-OMK5>^f 
TFT K J||-(OS»Kh?>y^^TFT2RCf«»**C*N&3tt*« f£*^ 
liHSxl/? hu;U* ^v-tv* (EL) S^FT&So taELf¥tt^<©« 

OLED (*WB*^-f*-K) fc*«n*;:fc*<*«K 
BTIi**^ 0 LED tit ^ t - KCE^ffll^^S. ffiU SBft*^ 
b l> O L E D £ fe-©"Ctt<C < •> ^t-SEtl S m**K «k T 

t^oLEDor;- K (fi&s) livdd cm.mm.rn cs&tfc&n*— *v 

.-K<»ffi) liTFT2©FH>i:SS$nTl^o TFT1 h 

liSttffts c anKfcttStU y-Xlif-^datalc^n, Kl^f> 
lift^tCSCfT FT 2 ©y- b C^^ntl^o 

a t atc^lt^^-r^-^m^Vw^Wfint- Z>t, TFTl^ilU 

0 t$Sscan^S«^U> TFTl*<t7i:tt^ TFT2.1** 
^(C^-^^d a t a*&«e>«Sft**V T F T 2 (Dtf— hm.m*&W®M 
CCio T««C«* ^n^o TFT2^ IT 38***0 LED ic»n.* mSIs 
li. TFT 2©y- h/V-^SIEVg s IwlEbrtitt&tttK 31*3^0 LE 
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D a t f t 2 *a o xm& H tl*«**C!C *• 

S-C TFT 2© KU-f v/V-XBi:*n*tll* I i » kt * fc ^ 
OLEDIc*n*Wft«*"e**. TFT2*»IMl«*e»fW*^ fc « fc ' 
N Ids t±JBlT©5£"C«&*i*o 

Ids=ju • Cox • W/ L / 2 (Vgs-Vth) 

= r Cox-W/L/2 (Vw-Vth) 2 2 ••; (1) 

Cox=£0 • er/d — C 2) 
(1) (2) VthttTFT2©B«*U 

(1) rttcitili. i^i^ItVwi:^Tlds^^ ^ 
fclt»**?OL.EDOlW*«»^**^ ,:tt *' TFT2 ^ 

ft, 0LEDo*tttf^*i:^vd8*w^^ m^mmmmid 

«M.tf* W:fm6M*t-JME*^* (-7 1,-/0 OH. OLE 

I2i:m^ Br*©***-"* CWtfNTSCi 

ftk*ofc7l/-A«») tIf2 5^t5fc*®fSis canl]iSs 

_^ da t aiA<v-hU^^:B«**i^*. 3E3CI* s canlJilsc 
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anNtt££*U»M2 ll«^5^> f-^d a t al±f-^I 
|@R2 2i:ft^ni. ££IMUftlIft2 li:^«Ss canlMs 

■7 h y ? ^acit-t»**-?©«»«*© * / ^ A '* Ttf &n ^© AT. « D 

*Mlcf*fci&. 0LEDfcTFT2O*«WS." OLEDIl, iSHV 
SI 0. fiELI 1 lR^HSl 2*«IC«fefcfc©-P**. «««« 1 
0 ItmKMbt* *)OLED©T/-Kfc UT«« U «*.« I TOf© 
a**KK*&*«. 2»W*IBI-C*'M«*nT45»), OLED© 

*V-Kfcl/tWW*. ilSSl 2li0rSol»«ttVddi:*a» 

It^t^c t;-K (lEJLfisAM) fcbT««r*a , H**l 

0©±(ciE?L^®tbTD i amy.ne€r*#U ^®±i:^tltbt 

1 2 ^It5o A 1 q 3 14, 8 - h y d r o x y q u i n o 1 i n 
e alumi num^ttl^, c©J:^tt»i*j6**tSOLEDIi- 
«KMtt^. W»iR*mOLEDOT;-K/*V- KBCIWHIO 

*be (i ovis) zwm-rzt, m+viEiiie*-* ut©^a^- t>> 56* 

MWIian*. OLED©i^ iE?L«i3IJi*^^A^n^jE?Lt^^® 
— TFT 2 litf^x^^tt-Sgtg l.©±t:M^nfcy- >Si2 
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to±i c »6hfcy- haw ^-tw**^- hlt 

»y9i^««^6tt*. TFT2»0LEDC«»«Fn*WM>«t** 
— . „.«*x - mH .wv- t .»«©TFT2l±HlfflJe»M5C 

n*. i h5OlC«IM)li«M>«* 1 ' T «* bfe0LED **"* ,lt ' 
n*. **, B8ellt«TFT!OFli-f>COLED«.T;-K«IW* 

^ TFT2iUP?t*"'*S | - 5> ' ;,Xj '* BI ' >TI ' >5 ' 
■«K#?'*»tU:K3W«*nfcTFT (Thin Film Trans 1st 

o r «* tfWiBsn**. cwtsoi*i:«. f ttto*. 

« 0 3 x h * «*■•«>«*»* if* 6. BHffe»«**C«M !/ 'J => 

tBELBBT.-K (■» ttt, ■««««•«■■«?**.» TO Clnd 
ium Tin Oild,)*M«Mft ITO«-«C«BH*« 

* 6 n*v^«T-cK»*n* = t*<* < - = T 0 « aELB1,M 
wots *#■*-* fc, w#5xm'i.±c»'- r«S2, y-b*es*i3 

Tt*5 72i/'J=2 (Amorphous Silicon, *»«5"l 3 
I) *>6«*WMi4*iWI«-' , ' i: ' S,U TPTi««f*. • 

■/ u ^ vKi*<T+ ♦ 'J t»m*«** < - n.mmmm*<»*2 a t f t 2 
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ft*:. »*lffOLED©7>-K4:tt« ITOa>J*ffil 0 
ft^T. tIELIl 1***U »***OLBD*»J*r*. 

bt(^©±l«t * - fc#tt*tt*«fcT F T*<ttJ8*n 
*©MWC*S. *ffi-Ctt***« 1 (ILBffflD ^6*«)BJ-r«**>* 

^ilgl 2 a. WtiSEL® 1 12fctfa«!B*ffil 0 a'*«i:I^ TFT 2 tL 

©£«JtlwJBJ£-r * h7> tuit ^l* K> T F T*<«ffl * ft*©#-as 

(C. ^jS£ftfcTFTli4St*©tf t^^ntl>5o it 

ttflWtHOtf^fclR-fclwstftf •> U 3 >TFT^^fiK-rS*^-fw(i. tf^xmffi. 

c©*gm. l^-Sffi±C^b/iTFT-et>. Wth (HIS) 
hfrlit>-o<m$k. fu*i© (1) sCC^oT. .0LEDtraen5*at I d sli® 
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*ftK/t« (1) 5C©*^y-^©«6-5*««^*» H »® cfc * <B ** 0 
ftnttv-c d©J:$tt»*»^ 0LEDi:«f<*Bfa©««Id8i:#U "5= 

f£UJi©&fi^ 

{ c®^©ss7fcift^^ 
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- hai^.*h7>i?^^i^ «rEM«-«»*nyt*EEu^^*y- Meg 
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h7>-^^^^ t»E«ltP«l«iy- ^ 5 ^^^^ **" 

0 »*T«EtliW«tt> ^B»Hrcett«**««rbT:«rE3S**f : **3B* 
WBBt. OlH:Mt«*«^HE»**^*»3fctt» :: t< » 

j^±©^y->s^^^h^>^^^^^ 0 ^^ (Dm ^ ,J "" :;7 ^ w$,Jt " a 

EEU'OUKESbT KU-f > t ^-^©IB^aSBttWifc^WEJBafc^-f-^ftU 
WE******. T;-KRtf*v-K**t4-««-C*5, *7-WK 
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il^^i h7>^^ ^#A/-e*? t) . ffiEHSE^S: frsa«i»y- h is^ 

i/^^^©y->'fc«5t(lE*nS.offE*flEU'<^*fit 

o 

1 0 



WO 01/06484 



PCT/JPOO/04763 



T2, M^gy- MS^i h 7 y i^X^ F T 3 , H ' 
- HSIilMb7>^^*TFT4 tEt, {IL/MiiTFT (MR h 5 

-So §§M^liTFT4 Ci^TTFTl ©Y- h ■ KU-f >KM^nt 
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\,^%><DT\ TFT 1 lifi&fQUJTelbfrf 3o i^T> Iwlt KT0St'4^b 
Iw=//1 • C o x 1 - Wl/Ll/2 (Vg s - V t h 1 ) 2 - (3) 

- cT^^y-^o^iiHuis (i) &.<Dm<kKm-?z>o m^. oledi^ 

n^IMIdrvttSt, Idrvlt OLED tI?iJi:il§n5TFT 

(3) s (C— ^-SCD-C. TFT 2^iafD^TSjfF-r<5 t^-rnif 

I dr v = //2 • Cox2 • W2/L2/2 (Vgs-Vth2) 2 

... ( 4 ) 

3-^° 5 y-^©^{iluS (1) ^©^CifSo tt*>\ ^-M^i 

IVds I > | Vgs-Vth I - (5) 

TFTltTFT2tli, /h^M^raKigig b;r ft£ fca6 
s «_Lju"l=#2, Coxl=Cox2, Vt hl=Vth2t^^n5. 

-rst. (3) ^rc; (4) ^e>^tcjKT©s;^^n^.o 

Idrv/Iw= (W2'/L2)/(W1/L1) ••• (6) 
CC-e&irr-<£.&l±s (3) (4) ^C*>l>T> Cox, Vth 

AV (6) Sli:nb©^7 y ft ^©T. I d r v/ I wOflicn 
?,0libo|i:^U^tl^: t~e&2> 0 Mx.l£W 1 = W2, Ll=L2t 
^ff-f ttt£. Idrv/I w= 1 N -?tet>-t> Iwtldr v#P— ©ffiirtt<5o 
«fr*>TFT©#1£tf£o#(::J;£-r. O L E D dffiEft I d r vli 

. TEm\zm i ~rW J ViL\vrbm—btlZ><D-e, iglt bTOLED©^J^K^iE5S 
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1, W2, LI. L 2©^$B<"rtw«koT I wt I d r v©Jfcl*g&K&a6£n 
5U fcS.lMiTFT 1 tTFT2 t $^-©T F Ttiffl t ^ C t ^ 

So 

OLED(CgfETCl<t^T^^^ JSC (6) StICJintf, Iwtld rv^f 
li. ( 1 ) Si:^U:J:?i:, Vvtld r vfc*<TFT0*ttC«ffbt*Kl 

+t'JTilKyli, Slliiotpt^ t^^. 
ftT^io ^tfTOi I drvK £R>Tl*OL 

3£LT (6) 5CT?i**.£fta I d r v©M0LEDi:Mt^^ o 

(4 )" «^l>t It T F T 2 1^^^* *389IfctT 

FT2^u — T®^-e»fF-r^*'^{"'^^Tt)W^ , r*) ; So -r^t?*>, tft2 

Idrv = ^2 • C o x 2 -W2/L2* { (Vg s -V t h 2) Vds 2 - 
Vd s 2 2 /2 } — ( 7) 

Vd s 2 liT FT 2 <D KU^f y • V-XfflIE^5 0 C C TT FT 1, TF 
T2«iES!LTEIE$nT*J0. *©fe*V t h 1 =V t.h 2 =V t h^(3i 

Idrv = tf2 • C o x 2 -W2/L2* { (2 I w L 1 / u 1 • C o x 1 

■Wl). 1/2 Vds 2-Vds2 2 /2) ••• (8) 
' ccd%£-. Iwtl drvoiilt (6) &©J:9tfi|itt#Jfc09M«ic{*tt 
y>tt\^ ( 8 ) sStctiV t h^t*nn^l^ trt^. VthOl^ot ( 
MffiftcDI* ^o^ggigD », h«©lft>o^) (C«koT I wt I d r v©BI#^ 
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5£© I w&m^&tsz tlCj:^T. HJtM© I d r v£»£C t^"C§5o fc/cU 
„ K^f C o x«f J 3'ClibO< J;^<t^ll -£n£©{fiKcfcoT> I 
w^5 ; -^i^{-^X.^^T%. (8) 5C7^£&£5 I d r v ©ffilitf £>o < d 
tdtt&CDT*. TFT 2 l«^©cJ:-5^fiafom^TUifp-r^^^M* U^o 

£fcTFT 3 tTFT4^rSiJ^©«^CJ:-oT$(I'(ait, »#&*#*7l$lC(i 
TFT 3 {C$fc/£oTTFT4£o f f **» 2> d ir#«fc t> ^£ ^5I H ^C 
filSH*lHlBSti*?l^TI±. TFT3 tTFT4li, 1^— J •fT'&Z'&Wte 
tt< v TFT8 4:TFT4tliR-*fctt*tt5*t^''^*^ -en-eft© 

TFT4^o f f ttWiftZ>£oK&m.-tZZtfrm£V^o 

£tc, TFT 3. TFT 4&*ft**ftm&7£&&K&^TfflWir2>m&lt, * 
£&«£i&T^ ^^©^fF^«J:^TTFT4^o nt^ii: U j£2ElMMfcTlS 
MfftSCt^^, cnti. TFT10y-h • RtfTFT 
2 <D*f— b&mi&iZtLZtclib^ TFT 2©y- h«flEI*-TFT 1 Ol§^t (C 
niiTFT 2©U£vHfi(-<3J3^b^) t£t>> TFT 1, TFT2*Cof f 

jEtc. Hwia¥^ffB^#fc^»'£\ mitmffl(DM£- (duty) *m*>-f 
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01 4 09 (Dmm^mco^mm^-r^^^^o 

0 1 6<*> 0 .l-.5©^tt^«R©3E^*^"*"' 1KB, ' c * So . 
0 1 7ii> 0 1 S©^^©^^^®® 0 *^* 0 

0 1 8l*> ^|gHJ(c^^^®^0^©ftfc©^^ ; ^^ I118SE ' r * > ' 50 

01 9ti. 01 somt&BM^^mm^-rM^m-c^^o 

02 oi*. 01 2o^^\f^^mm^mmomii^nom^^m.^-r 

£fci6©0T'&&o 
02 1 li. 0 1 9 ©ilW WJ^tiSitfc5c 
02 2 i*. 0 1 9©*Mi^0©*^W*^ll»H"C**o 
0 2 3 1*. 0 2 2©I^^R^^IlI^©^ffi^^>^^^^ n ^ m ^ #t4 

02 4 {±. 01 9 (Dm^Mcom^M^:^-rw\mm'c$>^o 

02 5 (±. 0 2 Z<D®m&ltft*®&®T-?mm&Z^M'T:&2><> 
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@2 6i*. ^m^^i)^^mm^^<Dmmmm^-tm^m-v^^o 

mmt^mmm v ? yj*? tf t 2 oflfe, ^ 1 s c a n aomc* 
r>xmm®®tT-?&d a t a fc*«6*fci/<tt«-r**affl>5>^^ 

TFT 3 in 2 ©tSi s c a n B OWtPC J:. ? tt*a*»«f»KTF T 1 © 
y _ h . Kuo*l»t5^ y ffflb7>^nFT4, T F T 1 Of — 

LED^^«. H5T?TFT3ttPMOS. *©ftOh5>^ttNM0S 

C&iMifc) l«^nt^5K GNDi:K^m©-tSi4tt,S^o O 
L E DOT y — K (fi§&) "|iiE©««*ttVd_d(wttias$nTt^o 

*589i(i*N^-5*^M(±/j£3Ellls c anAWs canB^I 

wmbtl^r-i'id a t a^ft^-r^MWCS^tTT 8 -^*™® 
^2^s c anA, s canBTOf-^d a t a©£l££SKS5£ 

. 3tt££ft scan AjWM? * ftfctfMittT 8 - d a t a I w 
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turn. y-K v-^ Ki/^atfft**mfc»»M^>^ 

^TFT 1 I*. WE3lX»l=J:ot:*Da*nfc««*-I w*WE*ir* 

f t 1 © K-u-f h t©«K»Aftnfc^-f * ^-mmm h 7>-^tf 

g|g u WEE u ^^JwKH-r * itrcWl U »« h7>^TFTl 

'^iltC tr «»-r * w * n, MM WR b 5 > * * * T F T 1 © * - 

-r *w»««*^ * * L E D ^ mmmm v ^ y ' J 

xmTloy-btMffl«i^>WTFTZOy-fi:*<*C!t 

nF T2 ttttSi Wt?»ff U *©y-'M=BUP * nfcSEV^tHIE * 
1 ©*»& s c a n A. ff 2 ©«& s c a n B £il#JttSi T 5 
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. 0 5©0>JTIi. »l©itfflll8canA*ttU^ ^2©^»scanB 

c s «ttflrr « ctci^ mi cffKimrcic i w*<«n* 

) rtMttU TFTl.lilWWClfftS. «oTs h * V-*IB 

(3) ^-eUbn5IEVgs^f5o mi&m&ms canA 

, »2(D«Xi»8 c-anB*#llRttifct*. BKtt, *r* 2©«« s 
c 8 aB*ttWtttTFT4to f f ttHfcT*. :tli:ioTVgs^ 
tiCi:J;ot^^n5o 1 <Dj£3fcR s c anA*Rl/^tUof 

f^iirt^l ti:W> ®5ftHi&tir-^d a t at*Wi:iSBi^5 
©-e. -tofctix-^ttd a t a^l/TWOB*^©**^**^ 

2 (DikltfBjl s canB*W«fctt*Mtftt*^***** ,M ^ *°* 
TFT 1 fcy-h2StCfV-^*<*a»**tlT*fe). 

2figLT^$nTV>5©-e. TFT2^«afnP^T»){ / FbT^n{^ TFT 2 
I drvWSo TFT2t«WIW , Ptft***Cli, ****OL 

ddi:4^niiS^o 

JbE©ffiftlwJ:n'li. »#*^OLEDIc»m**»I d r vfcttfe© ( 6 ) 55 

I d r v = ( W 2/L 2) / ( W 1/L 1) • I w 
-C#x.t>n. TFT©#t4tit>o$(ci: t>-r. iEWHC:.I-w(w.lfcffilb/ittt^*o 
itm'%®LX*bZ> (W2/L2)/ (Wl/Ll) {CO^TIi. fif«!©*t»*#* 
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T. IwirbtliCOi:^ tt/h ****** JEWC***" * - * **» b 

^Ct^*5 0 £©J:Vj:**I*. «^Ltf (W2/L2) / (Wl/L 1) =1 
/l 0 0 itt*J:^KRtttfttf, (6) I wtUTIil /lAfctttK * 

-T«*-Cttff-r***tt. .»**-?OLED-|i*n«*«E-I dr vlifljia (8 

I d r v = a 2 • C ox 2 ■ W2/L 2 * { (2 If L 1 M • Cox 1 

•Wl) 1/2 Vds2-Vds2V2) 
«*.&tt*. -b^tw^^T. Vds 2li^f^OLED©li-IE#i*t 
36**^0 LED£Sfctt£««n d r vCiot^So V d d©*tfcfcS8fl;* 
?OLED©«ftt*<4itonn« I d r v ©*©M& t ^ -5 d 

Iwt I d r v commit. (6) rt©J:"-5<cJW»ttJfc«H*Ctttt6tt4r^ 
„ .Iwm&nntf, (8) I drv^ OLED^nSiil 

Mrt©®3tfi©li£o£<f>jRa&o v h4&©li£o£) Ciot I w't I d r v 
©Bli^£t$n5c:tlWi>ct^6c -r*^"&> V t h©l*£o£tcJ; 
W..j?r5£© I w£S£&*f- HFf^© I d r v^#5Ct^ti^ 

C©J:ac. TFT2* l J-7ffi«t?Ift$-&S*ftt, tt*!**©*-^* 

tre£>£ 0 

„ -€:©a^*£(T(CUiBJ-r^o 5fc"*\ SfiX*- (VSP) 

^^^«-^ti^3E»ffittiiittA2 1 tmt< ->y visit^zziztsfewmMim 
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»B2.3i=A**n-5o i£&mmW}®&A2 1, it&mnmviB 2 3iivsp 

il?o y ? (VCKA, VCKB) {Cf^fflUT^n^n^ 1 ©t£ 
|SscanAl-sc a n AN, W> 2 <Dj£&m s ca'nBl-scanBN* 
mikMft-fZo #5=-*&d a t atC^f&bTm^CS^x-^^ilJllI^Z 

Mcsii. ii^©mE/m^&tsB*^tt^ wmmw&m-fmmzfcbx 

-tZo tztzV, VCKAJ*. VCKBi:*fU MM®® 2 4 tr J: -?~Cfr-ffr^m 
1 ©jt£$s c a n AiZfcsL^XttmtiitnZx, 

TFT 2 a tTFT2 b©2o© h5 > ^X^^-fi^Jt-S^ htz^ZfJV^f - Y 
fllBfciU ^ci5i:*;I^TFT4^ TFT4atTFT4b02o0h7 

yisxf&w.nizmwzistzmi'?- Ymm^t~*>v>-c~ib2> 0 tft2 atT 

FT2 bSO : TFT4 a tTFT4 b li-en^n^- b £^:iiig^£n-C^£© 

fcl2 5©M5ft!Il{®tl^©KjfF£-r£o ©h5>^x^. #i:t 

FT-Ct±. Mt>^©^RI^{CJ:oT^-^NF© U -?m8iE#;*c£ < <5^-£7^ifc £ 

© U - ?tiffl^£ft<5^£T&5o 0 8 ©TFT 2 a t TFT 2 b ©i ? tt«f& 

^(Dmi<^Jl(D&&fr&<teZtl,-?* U y h^-T^o i/:.TFT4 aiTF 
T4 h<D£?tmi&%:tti\Z, <gmCizW£&£titc1®mmm&&7£lz&W"Z:g 



2 0 
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H«***U loifclt2oH±oW^>^^ (TFT) ttUftGOK* 

v^at5ct^a^5c twas©H5K*bfcW*ia»-ctt. tfti t 

I* ( 6) 5fcWfctt*-*\ I wfc 1 d T v*<jEW«wtttt«b«^«TIBtti&<**^ 

FTl©flfe> SfEl©3£aE«ls.canAO{WfflI^J:oT:®^iaKt7 s -^»da t 
it*«*fel/<tt«Brr* h7>^TFT3, •» 2 O^jtJts c anB© 
illPCio'Ctia^fflll'CTFT 1 <Df- h ■ KU-f V*fi»t*h5V^ 
X^TFT4s TFTI <bV— V • V-XlBtE*«^a*»7«fe«»t5^ 
*!>CD&*C. RtF««EL*We»tt*»**^OLED*fl*T^*. «*» 
SC |i *©-^0«^TFT 1 ©y- M:ft8^n, ffe;fr©*m*G ND ( 
(c»«*nT^**<. GNDi:Kt>fe©-$tfet'fefi^o 36* 
f?0LEDO7;-K (»fi).l±. -«ISl*tt:"CE8B:*tL^Ty-KiftA(=« 
^ntl^o TFT3I4P-MOS, *Oft©F5>^^liNM0ST*JSl/ 

Hb7>^^TFTl^»:*fflt^5, ^i5SBli> &ttt& 

1 wiO*»*^T UfcMfcHWI h5>-^TFTl «A»*&« tXtl/ 

TMBJfflfcU §^ $ n^SE K^^^Bifflili h 7 > i^X T F T 1 <Df- 
h CBllHI l/:^it'f + ^ I «ISS^i^0 L E D i:ffitc X. 92 
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ftff'li. M*JK*M=MW8*« h7>^TFTl ^bt»*TfO LB 
ttftIB Wt5^fiO***^0 LED ©**m*H£*T y - K*A C J: D 

a»W:»|ll036*i8 c an A. *2©?ft»8 canBtfRttBit* 
0 0 1 0©«m*. canA^^ *2©Jtt*s can 

B«l/^fcUl>*. CCtf-^d a t aCWMUwOUWCS* 
m*+*#* 'lw^m^OLEDt^UT*ft*©*KCfc»K:, 36*** 
OLEDOT;- K»AI«***0 LED4<off«»itt*^Ctt 
(WiLtfGNDttWUJimtt) a^<. CtlfCfctK TFTICWWII 
v ^n5. ^^ TFTloy-h- KU^B»TFT4l:J:.tlft 
«i:fi*Snt^S©t (5) sfcWfcfcU TFT.llift»I*t?lfft5. 
oT< V-^KCti (3) a-C^$n*tEVgs*<tf5. ft 

C»"l©J63C*s c anA, H 2 ©j£2E& s canBtMRWitt*. *b 
<(i. £-rSS2©j£2«ls c anB*tt^fttTFT4*o f f 
* 0 cni:J:-5tTFT 1 tUfcVg s*<*iCC«»*h*. 1 ©?£S 

*s c a.nA«watTFT8to f f ttim-kCJ:^ S*GD 
Bt f-^d a t a t*««»ttK*Br*n*©-C.-*©*tt5 s -^t»d a t a 

t»IwtUftl&t4r-^li, £2.©5£3E»s c anB^IRt^^ 

sttttcciotftftsnt^soT?, tFTi^iwwciftbT^ntf 

„ TFT 1 *tt*i*«*tt (3) a©Iwi:-SU cm^WlBu ****OL 
EDi:«ft4I»l*I drvitti. osOffWlwmiffOLED 
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CWttldrTt-W*. TFTl*»»i«t»ft^*Ctt : *** 
W LEDt(0WE*T***l,tfcH-(5) ^ 

Stilldrvli, TFT.0Wttf6o*KJ:&f, EWC I wC-W*. 

T y- K*tttt < > »***0 L E DCDT7 - Ftt-3tOE«ttV d d 
♦VC^S-*. TFTlpK^>fc***WLEDO*';-K (tt«> t© 
■ ePft**h5V5»^TFT5m*n^«. TFT5©y-b«. 

3taci»#tt-eK» * n*MM* d r v -cmm ^„tft5 * # Af * b » » 

N f-mM^ii^<lrv^^tUTFT5^of ftt»fcb 
, wm*? O L E D*^ bt»n4©*HiJht4 C «*So « 

*a**<»7lfctt, drv*fiWfcbtTFT5*ontt»tU *** 
^OIEDHii^ I d r vWcCnWimi@9 ©HHfcWlTC* 

**l«6***0 LED tW*K***ntzT F T 5 T F T 5 \Z*pl 

„ Mfpm». c a n *WK*tt*«»d rv^ttR-iHEi 

±0*B*^*n«TFT 5©y- M^&ilSo ***?OL 
■EDfcTFTUOBKTFT5m*nt*J0, TFT5©^- hS&O^J 
SOd^T. »m'OLEDi:*n5i»*t>/*7tKtms. * 
UCintf, «*^*tiOtt»*IIM*CJ:^TFTB*«tytt^ 
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,t«llliM^^^TF.TU»*WOLEpt*ffl«U »* 

b-CH^O LED ********* < * 7 M fc. b 
T 38***0 LED *5B*ttffl^« < * ^ S-®^©*?K 

ic wit **©» ***rr * 

t|5 ^,;^ 0 ftp*,, -«£1>-f O 2 --^ 

Bl 2(2. B9C*U«*ISI»©W©W«Tr**. 0 1 2T?tt. TFT1 
O K W **** 0 L E D © * V - K ©■ «= T F T 6 *<» A * tU T F T 
6£Dy _ h . Ku^vBcliTFt7^»*n, *©y--Hi»2©«E»s 

HTKBWt*. * ■»»»■ 1 0©»*fcH«« 



2 4 



MMA PCT/JP00/04763 
WO 01/06484 

j*iw*<TFTlRCFTFT6**n*o IBTFl— cr 
^I4cTFT.WTPT.C»^V..***««»«C? 

r I , t * n*n»» * n * . *•=» i o» • c « a * o f i «■ « * 
^_,» d a t a **otW««W«»' ^ !L!nr 

r;-FIA«^i«.TFTl«V g .tt«C C ^t»*«. 
v ,*0)-e TFTl^M^bt^W, TFT-l«h»««« (3 

**. o* t), rtttlw**«MLBDeOM 1 d r v t-**Z 

(.)«. ( «)*«..-U'^^- 
utft i **n*«* I d s *, «D««r.*^r ( i ) 

H» I <!.**•<«•***•• = Vd.*«*.#<« = fcC*VC 
6. ^^^aWSS.dsli, W«BTOW«rt 



2 5 
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Ids = ,.Cox-W/L/2 (Vgs-Vth) 2 * (1 + A-Vds) 
- (9) 

*, t ; ldsttVdsi:«fftKtm. — Att3E©Mrr*« 
„ Iwtldr vtli-SUn\ 

MWOKU^vltt©^*^ TFTBOVd s t). 
(9) s^TttJ&ntf. f#ii^i:®il^ttVgs ! !K-^i6-,Tt» I 

d 8»»>»o**«Min-r*.. t^Mntii w^ i d r vW[*<^t« 

tB HjU^ 0 t:*4«; ldrvttTFTl**n«©-C. *©**TFT 
1-C(0lf»m*<tt^ *©KU-f (TFT60V-«tt) #-b 

#t5o :©^TFT6©Vgsii/J^<^^ :ftttldrvt/h*<« 
^^fflfi, **fcUC. TFTIOFI/Oltt (TFTBOV-Xttt 

) ii^<fit^^-e§f, TFTicEitmt 

it? I ds^^li^^-^ 5 ' -Ttt*>^, I wi I d rvi^. 
FT1. TFT6*i:Vdsi:«t« I d S 0KW^t2»©t 
Tl, TFT6*i:y-b' KU^ >K#&&£*vr^3©T% #£&£n3*¥ 
»*3**KM:. 58ft*^OLEb-C©*E»T*#«UT4>l«TFT6^feft 
Atltf. »*f?OLEDK«ft*«IIdrvtt, T F T©##l* «k 

H9©*ifc«J:e>iEwciw«=-ar*. bu©j:5 



2 6 



'wo 01/06484 PCT/JPOO/04763 

*CbfcKW-f ^«tt*B*ftt5«lS*atl' T > TFT 6, TFT 7 
RtfC 2**1" So 

011 0 1 2ffl(H!Si:M«, «**!w4<an4b5^ T1,TlS 
FT 1 y- MCHUDSntefM^OS^ >-'^ >fcv-*©H* 

h » v •••=»»-. * n * aEE >"«* K|S e - T K u A y h ' J " * 

*«0«Rn»tt> TFT.* *l c . n A<D«W=*-TW 

2©S£»*s c ..BOWICi.ttiaMWCTFTI Of- h ■ F U 
„*■*«-* h9>»#TPT4. TFTlor-b «tt«. »*a*«T 
«fc*W**:ie><»MC. TPTl.eKM yttgSftVddt«:»A 
Jn /-P^*^5>«nFT5, at«S***OLED*>Sl*S. 0 1 
3 -CB. SI C ffl-JO^ON D cm« nrte n«4»«i»w 
TF TlfflVgs*tHaHli«C*MM-*. TFT 5 <Df— HiEBiSd r 



2 7 
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nttffltU »*«fOLEDCWI»Urv**t. ^^'^ 1 

j^(±© l i ©EM8fcPt*"C£*«« 

ffC«D-*OlW HI StttGND, B14tBTFT10V-^» 
«nt^AWI«^ t^Wt, t*a*»t«l^TF.T 1 CD 

01 5i±H5C*bfeH*H*©*«*^**«»- »*H*tt. MMSKJ:^ 
TfM#* l^**T#ME UTWMrcft** *H»«**>^* ^ 

\ yW V - X^WT *«ih5VWFT2 *> - «»^»^ 

*n*lE^**T3W«t*»IE«B*iAtl^. BP^ TFT2CDV 

«C2©ft»tTFT2©y- h*tt*3FF 

s c a n At. B**8»t4fc»0»Ktl.«^* ? -^» d a * ati<7 
h»j^tti:BR*ft, *H*tt. ^$n3Ii!6fl^^J?gWbt^ 

- 6 ^&nfcifK«ii«*c»*^«^»< TFT1 ' TFT3 ' c) - 

|g»^f£ (TFT 2) «-a*^©»K«ff©.i#^* tt - s c 

2 8 
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„ a **aft fc * , fc«**«*<=«» * n, 0 L E D »«* 

*nfc«ettH!cK : ^^«- e ^ ,s#sr * 6 " I? *-' T ^ (TFT1 ' 

TFT3, C) Cj: ,T»*a*n*:IME«Hi*T»««U-C««< TPT 
2) eM r«mM (C 2 ) M*a>»KO»«"<**SI* 



FT 1 c*-»-CK**ftfc«El"****« c «=« M "*^ ^ fiCffl - SS ® a 

e*HSUT, TFT2oy-i-cBiin*n*-<*«Ei"<**-ra«»-*-*« 
BP* ttce-lcWUv-xtlWWSWW""' 

ft 2 ay- h««*«TT*«*fc»-e**.'«*«"* s i******"** 1 * 

«tttlM»Stt«»**<= - H" W^tU »*ii**T«' L 

«0*0*£*S) «Pt«i. TFT2cDy-hSfit t iAVg = AVs 
*C/ (C + CP) «WTU Vs H. LEttO«»«liffi 
glcKST^S. 

•riot;, »#c*»ftc*^t:*n6©y- h s c an c«« 

BUHB1 scjiUtBiHieW* 11 * 4 ' **t?«. 0 5, 0 8, 0 
9 0 11-0 1 JcaUBBiWC B-«tM?Pft**TFT*> 



2 9 
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^^ T FT4©y-h**n-enjitt«*3t». w^»i©ft*»s canU 

tf» 2 s c a n B ic&tt UT. *n*WW * C«it ft. ' d © J: * C» 

*l=tW-r«afttt. ■18©«l©«KTFT8WTFT4t*l9« ,c 

^ da t aM»-r*****<«tt1***^ 

JU*«£LT. 0 1 BOi^K^-^a t a^PNPb7^B I P 
1 C J: VCM*nT^ ft «*#*.*■• 1 W 

I B I p-1 iSfc-T*^ h^>-^^B I Pl©3^- 

*B I P 1 ^-*&d a t adttl w=* I b © 

jt»«(DI«m»n-S. »#a**THPI^ T FT 3 ®-f > f — 

^^^tHf-^©l^^^ff^ hsi/s^B I p lifiA 

F4*<onttffl-e*Wl CO^bfclit^TETlim SEWniM© 

an A. »2©3taE*scanBlcJ:oT«tWU **ii**7l»i:itTFT3 
|:JfeMTFT4^o f fttitt^^^^bK SBWCWftH* 
B»l=*^Ttt. TFT3 tTFT4li> Aft* b/c&#J© £ "5 {C^-^S* -f ^ 
T**Mtt*<V TFT8fcTFT4fcttW-tfctt*«*W^^* 5 
, *n^ti©y-h*s c anAMs c anBil^M*©^*^* 1 
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& V «a*»7»CBTFT!C*^TTFT4*«» f IWIW**} 

TFT 3. TFT4**n-enBl!©^3E*s canA, scanBCi 
.T»t^^ «*a**T* I20«i-c.nBOWi:^t 

TFTl©y-b' KM^ WT FT2©y-b^^^ TFT 
2 : ©y-h«EttTFTia>b#^« (cn»TFT20l*^B««U^ 
) fctti) TFTK TFT2ftCof f £ 2 © s c a 

nBOSilt 02 0 (b) r^^C ,<***©«*****«**^ 
U 02 0 (C) i:^scanB' © J:^ »C»««tt«l«r«**^«*A''\ 

SC. RUWW«W^^ (duty) 

u t y * 5 0 ««Ti:tKi:ra,tliiP^5,. 

**u 15,18, HJU 01 1~B1 Bt#bfcM«W- 0 19©® 
K m toffl«ih5^TFT8rtft»»iF5>^TFTU 
^ bT^S. h7>^nFTl*<Nf 



3 1 
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ttoMMftflfc^. 7 5 -^*«»®»^«««** < ** ,nJf *' r ^- t ^ TFT 3 

ptW^^t^a^U^. 01 9©«t?ttTtiTFTl*<NM0S 

■C**©*=»U TF T8*PMOSt«JjtbT, TFT 3 T?©*B»T*** 
<fl*.Tl**. BP^TFT3-C©*EHTtt. I w©****?* 

. *fti:#,TTFT8©y-b • v-^IH*flE©»#«t>**U TFT 3© 
^tf-^V^ttW**rtCffffl^*p cn^U fcbTFT3*<NM0S 

TFT800^^^tt±#b"tt*'K5 s -^«ttfiJ** 
.jH***V*. TFTl*PMOST»l*UWttTFT8liNMOS 

-e»B£-r^©^^^o 

TFT4<Dil^^ TFT8tHU-e«ttot«fflfi«** 
^Bt*«^HlJ'cr*t»l.«>**» 8 canAfc*2(DjaEis can 

tFTl©ft*A* (W) (L) BttW/L«»m»K>9> 

'^nFT2OW/Li:0^<^tl^^il 9©H*fc*tt*. - 
<DXo t:TF T 1 ©W/L £T F T 2 ©W/L J: < *^ 
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"x^Zli^ ***** o o l c a/n, 3 . 

d/A] t-TZt. »UM»©«fc**OLED<D«»««*S 0 OX 1 e 

SEttltl #A/6 4 = 1 6 CnA] 8Kt4!l. . 
^tKtltftfctHU, W=TFT 1 

02 i-CJM-i* TFT 1 OW/L- 1 0 0/10, TFT2<DW/L = 
5/2 0 tm«, W/L<Dtt*4 0£«»< 1 6 nA*>OLEDB»SiS*» 
j^Cf-^d a t a K«l*-<*»*a»W«* 1 6 n A * 4 ° = 6 4 ° 
,Xt49. W«S*««t*«). M»*«WC«T**«e: ****** 
T PTH>TPTJW«eH5'«»* l 6«* i * l * t *»»ttW/L«* 

02 2i*B 1 9 K*UfcH«OIMI*-e**. a 
....t»tBf«d«tti:«)"«=«-#*FLBKl*WIU ■# 

w-WBW'^^wfcmfc r «i «taw>c 

H»«i'wirt». rg,«»»atriKWTFTici,t ; T 
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>f-y>^<^?)> TFT 1 <D«n«IllWt**tH2 3*K&^T# 
H2 2©uWCtts f-^id a t a fcHtttttGND iOBi: 'J - 

M*<0*fls*ffl<o ctiKWU NMOStlWWniffS^WDeiM 
fEt*c6/c&. *©J:?#3$#*M^<H»*-£ft£o tt*>\ 'J-^I±TFT 
•em$Ct Z Z 1 *>> TFT^a-bX t{iSU0("^-SPgiJp D nT^^-r a C 1 1> nrtB-e 

0 2 4 (ill 1 9 ir^bfc®S8®S&©5£S$l-C£3o #117*13 ttl** 
data fc0r^©'*ttt©IH»C|Dffl«K?Effl*^PRC 1 *»«U --e©*^© 

i&^tc^ox^tii^^^stoT^--^^©^^^^^ **a*©isa 

02 B-cii^jsa^MJ&Npo^-^aiomtt^o vtn&*»* 
m%&£tifcmm<DTFT 1 ©u#v^v t h 1 frovmmtm^&* 

3 4 
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■fcMK>B«fc*tt<K TFTUTFT 2 fflitM«P»tW^«( 
PMOS) K*"o**C-CV^*. cnc#vv «»UMt:*!lTFT8«T 
PT1 tWSW-f^MNtt**'-" (NM0S) tU 

HMOS) £ L.T(t(RL.Tt>4o 
B2SCB8i:t«, TFT 1. TF.TZOBh5>W?l«*^ OL 

ed©*»«, vv^f-h ■ ■j-^mnmxmfft^ kh-w-xh 

«Ett*rU *. • b < ft ^ « * I w fcWfc** OLEDOSHSSt 

*i]E*Ktt8W-*fcl6CBJBca'<fcJ:iCTFT-2*«0««-C»fl«S**© 
*a*bn. -S, NMOSC**, »ft»E*iaiJiS**fc»KLDD (Lish 
tly Doped Drain ) *8ii5Ci4<-KliTMf, ;:(D»*LDDK.fc** 
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? >^nFT 1 CD KU-f > fcy- h TFT 1 CD Kb 

Ofcy-bi*fi»*«U TFT2®y-bi*tt®*» 
&fc©mi::TFT4*»ttl/t«JfcbTl^So 

fc**UT. COBWC**^ TFT8fcTFT4tttW-*fcttW*» 
-f ^C-J: < . *n*n©y- b 1 s c a n A»CF» 2 ©£361* 

S canBt^^^S»^,tWn, «ii**7l*CliTFT8 

R3e©*«IMi«rt"C»*a**W*K:»T****:«>«=^ TFT 1 © 

nw. .(TFTtt'w ©#&ii£o£ic,*^> f 5 -****©*** 

ft I wKCTur JfcflJ (*fctt#l6)t5M««Id r v*. W*BM©»* 

3 6 
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I" 
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i. mmMmzmmm^m^-r^^mmmm-ch-ox^ 

1ijEx-< y^ffl h5 WEEU^<«/£KriB«*K#frrSB£K: 

> {W»jH^*<l?rEiwai»tw»sfesn^^m*6»y- nt^if^y^^ 

3 8 
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**** mmmit. nBxmmwvx'o**™**^**** 

6 . HEX** fc«BWUB h 5 > ^^•W*' 

ffl|jJcia'2Elfc©** | B>&lHllSo 

■»«*©«*»''* * t*<ite«Ba« t« *««= ^ 

ffjjtJl 7 EfRCD^^KKilil^o 
1 1. «BMWh'9>J>Sl*tUMI«rc«ffU *©y-K:M*n^ 



3 9 
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i2. mstom*?****** 1 *- 7 ******** 

OE«©*«tffi»lHlKo 

i e . imE«»¥««4. mm?** i *racf* 2 * i 

i 7. mekmi*. «HEHfflb5>^^*oTiin*Wt«o« 

4 0 
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If ^ 1 e©©*«Effi»lalBo 
2 0. «B*-**fcRM**:©"«- f»B^-^*«»««3W*»» 

2 2. tt^KBftM*^^***** 0 *^* 0 .^.. 

iff « c bfc mm v *=rr * * n * h - 

mmm&twmmifomKmmztiizWMm*M J f - ****** * 
% i ts*q»E«»ffl«»y- ^^^^ KSlD; 

«nE*jfcfflfe*y- h 5 y yxfior- ^ * ku-t viae 



4 1 
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If 2 3 EiScCD.K^E»illi?§o 

4 2 
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2 6. 

u 

«rE®*Mu ifflEj£5£»#»ft&*ifct^ firEf s -*J*cfti&s« v i* 

z - * - 

2 7. fifElfc&i^fc'fc^ttfcire&tK i»EX!!i«#«-eff»*n*»*tt 

If 2 6 Ef£©S^go 

2 8. 1iTEg!Slfitf*8Btt\ «»i*P*flM.SJ& 1 © h 5 VS?** i:* lifEfflffl 

2 6 Ett<D£3FKBo 

3 0. |tiE^2© h5 IfrE^-^ttKft&SftS-^^l&ESA 
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